Understanding how and when patients use nonphysician sources of health information ls important to facilitate shared decision making within provider outpatient visits. However. little is known about which older adults seek health information on the internet or when.
Still, many people do not use the internet to look for health information. Previous research suggests that females, younger people, and those with more education or higher incomes are more likely to seek health information online; 8'la' 17-19 however, these differences are not explained by access alone (the so-called digital divide). 2° Even among people with internet access there are still differences between those who use it to seek health information and those who do not. While some studies have suggested positive associations between better health and using the internet to gather health information, 8' 13.17 others suggest the opposite effect of health status, 15 with those self-reporting fair or poor health more frequently using the internet for health information and subsequently discussing the information found online with their health care provider. 21 Previous studies have also shown motivational factors (e.g., high risk for disease, outcome expectancy, self-efficacy) to predict using the internet as a health information resource. 2a-2s
Previous research has examined who seeks health information online, but less is known about when patients turn to the internet for health information and whether characteristics of the patient or the doctor-patient relationship are related to the timing of this search. Preparing for an upcoming health care visit by seeking information online before that visit may help patients participate in decision making during a visit. Conversely, seeking information after a visit may suggest that patients need more information or support than they received at their health care visit. Seeking information online instead of visiting a doctor could be problematic given the variable quality of health information on the internet. 26 Formal strategies that physicians can use to assist patient participation in health care decision making (e.g., decision aids) may be more successful if we better understand how patients are using nonphysician sources of health information, such as the internet, to seek health information.
We examine use of the internet to look for health information as well as the timing of use in relation to a doctor visit using Manuscript received February 6, 2006 
METHODS

Data Collection
The interviews were conducted and audio-recorded using computer-assisted techniques. WLS graduates were also mailed a 55-page paper mail-back survey. The overall response rate for the telephone and mail surveys was 70% (Table 1) . Our analysis sample included everyone who completed the 2004 phone and mail surveys and reported having internet access at home or using the internet at work (N =4,528). This study was approved by the Institutional Review Board at the University of Wisconsin-Madison.
Variables
Our 2 dependent variables were measured using new items from the 2004 mail survey. The first asked, "Have you ever used the internet to look for advice or information about YOUR health or health care?" The second assessed timing, '~l'he last time you looked for information for yourself, did you happen to go looking for this health information ... " with answer categories "before visiting a doctor or clinic," "after visiting a doctor or clinic," "instead of visiting a doctor or clinic,'" and "'unrelated to visiting a doctor or clinic.'" Sociodemographic characteristics included gender, marital status, number of children, rural or farm origin, high school cognitive score (Henmon- Measures of health included the physical and mental component summary scores of the SF-12, al which are standardized to have a mean of 50 and SD of 10 in the general population, a2 with higher scores indicating better health. We also included the number of common illnesses and conditions according to the Duke Older Americans Resources and Services (OARS} schedule. 33 We included indicators for 8 of these conditions: asthma, cancer, diabetes, irritable bowel syndrome, chronic heart disease, stroke, high blood pressure, and joint problems. Lastly, we included a count of the number of prescription medications taken regularly.
Personality was assessed using a 5-factor model that includes extraversion, agreeableness, conscientiousness, neuroticism, and openness-to-experience, a4 Twenty-nine items, a subset of the BFI-54, 35 represented this 5-factor model of personality (5 items for neuroticisms, 6 per factor otherwise). Response categories were measured on a 6-point scale from 1 =agree strongly to 6 =disagree strongly. Items were reverse scored when appropriate, summed, and then standardized to have a mean of 0 and SD of 1, where higher values correspond to more of that factor. For individuals who did not answer all items in a given factor (N=414), we imputed a score based on gender and the 1992 mail survey measures of the same construct. We included one variable to assess respondents' perceived effort toward their own health. It read, "I work hard to stay healthy," coded on a 5-point scale from 1 =agree strongly to 5 =disagree strongly. Four items assessed preferences for information exchange and decision making with physicians during health care visits based on the Charles model of decision-mak-36 ing process. These items were reverse scored when necessary so that a higher value indicates a preference for more information exchange or personal participation in decisions. Informa- Length of relationship with a usual provider was measured in years, with those who did not report having a usual provider coded as 0.
had searched for health information online. Of the 4,528 respondents who had internet access at home or used the internet at work, 47% had searched for health information online. Of these, over half of respondents' most recent intemet searches about health were unrelated to a doctor visit, about 1/3 occurred after a visit, and the remaining i/6 before a visit. For regression analyses, we combined "instead of" and "unrelated to" responses because of small numbers in the "instead of' category. We refer to the combined category as "unrelated to."
Sample characteristics are described in Table 2 .
Statistical Analysis
For each covariate, we calculate adjusted odds ratios (ORs) and 95% confidence intervals (CIs) for 2 multivariable models:
(1) binary logistic regression model of the use of the internet for health information and (2) multinomial logistic regression model of the timing of information seeking. Data were analyzed using SAS 9.139 and Stata SE 9.1.40
We conducted 2 sensitivity analyses. To examine whether there were differences related to internet access, we expanded analyses to include all respondents who completed both the phone and mail surveys, regardless of access (N=6,279). The results from this sample were very similar to those from the main analyses, but when they were different we note it in our results. Because we were concerned that attitudinal and preference variables may be endogenous (as they were measured simultaneously with the dependent variables), we re-estimated our models after excluding the attitudinal and preference variables. No differences were seen in other explanatory variables, so we present results of the models that include both attitudinal and preference variables.
RESULTS
The WLS has maintained extremely high response rates over time for the original sample (Table 1) . Among all participants, 1/3
Factors Predicting Internet Use and Timing of Use
Females were significantly more likely than males to have searched the internet for health information compared with not searching, while those with more children were significantly less likely (Table 3 ). More years of education and higher high school cognitive scores corresponded to increased odds of online information seeking compared with not seeking.
When internet use was further described by the timing of use, being female was associated with seeking information unrelated to a visit. Having more children was associated with decreased odds of seeking unrelated to a visit. Higher high school cognitive ability was associated with seeking information before or after a visit. Educational attainment was associated with information seeking irrespective of timing. Compared with individuals with private insurance, individuals with Medicare (with no supplemental insurance) had less than half the odds of seeking information online before a doctor visit compared with never seeking health information online.
Sensitivity analysis suggested that among all participants (not just those with access), marital status (OR=1.32, CI=I.12 to 1.55) and rural or farm origin (OR=0.84, CI =0.72 to 0.98) were significant predictors of seeking health information online, while number of children was no longer statistically significant. The effect of high school cognitive ability was a significant predictor across all timing categories (point estimates were the same). While SF-12 mental and physical health scores were not significant predictors of seeking health information online, other health measures did predict seeking health information online (Table 4) . Having more OARS conditions corresponded to increased odds of seeking versus not seeking, with similar effects across all timing categories. Most notably, having been diagnosed with cancer corresponded to a nearly 50% increased odds of seeking health information online after a doctor visit compared with never seeking. The number of regularly taken prescription medications also significantly increased the odds of seeking information online after a doctor visit compared with never seeking.
With one exception, personality and attitudinal variables predicted seeking health information online before or unrelated to a visit (Table 5 ). An SD increase in conscientiousness, which is associated with self-discipline and ambition, a4 corresponded to decreased odds of searching for health information online unrelated to a visit compared with never searching. An SD increase in neuroticism, which is associated with anxiety, selfconsciousness, and emotional instability, 34 was associated with a 20% increased odds of seekulg health information online before a doctor visit. An SD increase in openness-to-experience, which is associated with creativity and a preference for novelty, a4 corresponded to 26o/0 increased odds of seeking regardless of timing. A 1-point increase in reposing working hard to stay healthy (measured on a 5-point scale) corresponded to a 17% increased odds of ever seeking health information online and a 40% increase in odds of seeking that information before a doctor visit. Doctor-patient relationship variables were not significantly associated with seeking information, with one exception. A preference for being given a lot of choices rather than letting a doctor make decisions about what's best for health was associated with increased odds of seeking health information online before or unrelated to a doctor visit.
DISCUSSION
There has been some question about true usage of the internet for seeking health information, with estimates ranging from 20% of all U.S. adults 15 to over 50%. 41 In the WLS sample, 34% of respondents had used the internet to search for information about their own health or health care. It is worth pointing out that having internet access at home or work was not a necessary condition for using the internet to search for health information, as 6% of the WLS respondents who had searched for health information online did not report such access. In addition to education and other factors previously associated with online health seeking behavior, our results show a large number of additional factors that explain variation in use. Furthermore, examination of the timing of this information seeking in relation to doctor visits offers important insight into when older adults are using the internet to supplement the information they receive at visits: (1) educational attainment and openness-to-experience predicted ever using the internet to look for health information irrespective of the timing of searches in relation to doctor visits, (2) health and disease-related variables predicted seeking health information after or unrelated to a visit, while (3) psychological variables (with one exception) predicted seeking health information before or unrelated to a visit. It appears that for "health-minded" or otherwise anxious individuals, when the internet is used for information gathering, it is done so before a visit. This behavior may be preparation for a visit or it may have even prompted the visit (e.g., in the case of more neurotic patients). Conversely, for sicker individuals, when the internet is used for information gathering, it is done after doctor visits, perhaps to assist in processing health information.
In some studies, better health has been associated with increased health information seeking online, s' 13 while in others the opposite effect of health status has been found. 15 In the sample, those with more diagnosed conditions or illnesses were more likely to have ever sought health information online, and those with more regularly taken prescription medications were more likely to have sought information online after a doctor visit specifically. These results offer support for a "procrastination hypothesis," in which individuals delay health education until they are actually presented with a health crisis. 42 Although personality factors have not been related previously to seeking health information online, we were not surprised to see that openness-to-experience was related to health information seeking on the internet, given that openness is associated with adopting new technologies and using technologies for new purposes, a4 Likewise, it is reasonable that individuals who reported working hard to stay healthy were most likely to seek health information online before a visit, as this is a concrete way to prepare for a visit and make the most of limited time with a provider.
We were intrigued by the result showing that a preference for being given many treatment choices was a significant predictor of health information seeking but a preference for who (doctor or patient) makes the important decisions was not. Previous research has demonstrated large differences between preferences for complete information and choices versus preferences for actually making decisions, 1°'37'4a'44 and our results again highlight these differences. Patients clearly want information and treatment choices from their doctors regardless of their desire to actually make the final treatment decision. It is essential that strategies to promote shared decision making recognize this distinction.
The main limitation of this study is the generalizability of our results. Although WLS graduates are generally representative of non-Hispanic white women and men with a high school education, constituting approximately 67% of all Americans aged 60 to 64, 45 they are not a random sample of the country. African American cancer patients have previously been shown to have high desires for health information, comparable with white patients, 44'46 while Mexican and Korean Americans have demonstrated more family-centered views with regard to information. 46 Moreover, the question of how minority groups use the internet to look for health information in relation to doctor visits remains unanswered by our data and requires future examination. Lastly, our dependent variables are based on respondent self-reporting of behaviors. The most serious problem with nonthreatening behavioral questions is that human memory is fallible. We used several techniques to reduce this potential bias including asking specific close-ended questions and asking only about whether an event had occurred and not the number of times. 47 The internet's potential to facilitate patients in gathering information is unparalleled, and there are significant differ-]GIM ences among older adults, not only in who is searching the internet for health information, but in the timing of this behavior in relation to doctor visits. Our results corroborate previous findings regarding sicker people's online health seeking as well as offer new insights into how psychological mechanisms affect information seeking behavior outside of doctor visits.
An important next step wilt be to determine the outcomes associated with patients seeking health information online 4s and whether these outcomes vary by the timing of or motivation for seeking. Examples of significant outcomes might be increased patient confidence in interacting with physicians, improved 
